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ruments used‘ by the Jesuits in the 
17th century... 


Inst 


N 1873, thirty years after 
their return to China, the 


Schall and Verbiest, those 
" Magistrates of the Court of 
Mathematics". whose names 
have lived on in history. This 
time it was not at Pekin that 
they made their headquarters, 
but in the little village of Zi- 
Ka-Wei about 


from Shan- 


ghai. 


Still preserved at the observatory of Pekin 


four miles 


Fr. Ricci and Zi-Ko-Lao 


Jesuits took up again the scientific work of their 
predecessors of the 16th and 


17th centuries, Ricci, 


Tom 


J 


Fifty years have 
passed, Shanghai has 
become a great cos- 
mopolitan capital 
with almost 5.000.000 


“inhabitants, the fifth 


largest harbour of the 
world, and the most 
important commer- 
cial centre in china. 


Zi-Ka-Wei is now one of its suburbs. The French missionaries 


have founded many educational establishments there, namely a 


University, colleges, primary and secondary schools, . schools 


for teachers, orphanages and technical. work-shops. These are 
grouped around the Observatory of Zi-Ka-Wei and number about 


5.000 Christians. 

In these sur- 
roundings, the little 
scientific station has 
rapidly developed. 
Zi-Ka-Wei has be- 
come the centre of 
the largest private 
meteorological orga- 
nizationin the world. 


A junker on the Wang-Poo | 


Zi-Ka-Wei: Meteorological building 


It is connected with a net-work of stations from Siberia to Manila 
and from Indo-China to Guam, in the middle of the Pacific. Its 
laboratories for scientific research have been gradually grouped 
together, till they now form the “Earth Physics Institute”, the most 
important of its kind in Asia, | | 
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A centre of meteorological information for ships 


HANKS to the help of the Chinese customs depart- 
ment which has stations all along the coast, thanks 
also to the telegraph companies, which undertook to 
transmit free of charge meteorological information, 
Zi-Ka-Wei soon became connected with about 50 
permanent stations. To these we may add, now that 
wireless telegraphy has come into general use, all . 
the oce- 

an going 
liners. 

; Two A 
hundred messages come di 
in daily, giving data fora ~=. 
weather chart issued twice "f 


a day which furnishes 
particulars by means of | Shanghai harbour 


~ 


which the fearful typhoons of the Chinese seas may be traced with the 
utmost accuracy. To be convinced of the importance of this work, one 
of these storms should be seen beating down on Shanghai. Merchant- 
vessels and liners are ready to leave port; the captains are often 
uneasy, and come for advice. The forecast posted up on the “Quai de 
France" may not be complete enough ; and the telephone, already 
overworked, 1s 
not sufficient ; 
then one of the 
Fathers goes to — | - f 
the semaphore OW 
and remains | 
there, to give 


information, 


as long as there PE. " à sos 


is danger. The + = 


wind blows 


- 
14 
Í 
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Municipal semaphore o the French Settlement 


with great vio- Zi-Ka-Wei meteorological signals on the Tower 


lence, and changes rapidly, especially as the centre of the storm 
approaches. Fortunately also, the messages begin to arrive in larger 
numbers ; the vessels still at sea have been warned, and. consider it a 
duty to dispatch information in the greatest possible detail. It is a 
thrilling moment for the Father in charge of forecasting, when, con- 
scious of his responsibility over an immense fleet, he sees upon his 
chart the typhoon touch the coast or approach it too closely, and signals 


to the Harbour-Master W fire the usual cannon-shot. This latter alarm 


announces in a deep and doleful voice, amidst the roaring of the winds, 


Trajectories of typhoons on the Pacific in 1926 
that even the river is dangerous, and that no ship should leave port. 
When one considers that during the last 50 years, more than a 
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jy 1.000 typhoons have been 

Xm. forecasted and signalled from 
Zi-Ka-Wei, it may be imagi- 
ned what a lare number of 
ships have escaped being dri- 
== ven ashore among the rocky 
islands that infest the coast of 
Indo-China. 


It can be said that these warnings, issued formerly from the 


semaphore, but during the last fifteen years by the radio-telegraph 
of the French settlement, have saved. thousands of li- 
ves. And it is chiefly because the observatory 
has made the routes to Shanghai, 
ill-famed, as safe as any other, 


once so 
that it 
has won the favour it enjoys 
with seamen the world over. 
Thus testimonials of approval 
have often encouraged the Fa- 
thersintheir work. They employ 
one and all the same language, 
be they in the nature of a decora- 
tion for the Director at the hands 
of the French Consul, or of an 
editorial like the following in a 


famous British naval review : Sunk... 


“ The staff of 
Zi-Ka-Wei has 
merited the gra- 
titude of the 
entire shipping 


~ 


world ". Still another proof is 
provided “of the very high 
degree of efficiency obtained at Zi-Ka-Wei observatory and of 
the unflagging interest and labour which its staff bring to 
bear in their voluntary and unremitting efforts on behalf of 
the navigators in the Far East. To the staff of Zi-Ka-Wei 
observatory is due a debt of thanks which nothing can ever 


adequately repay”. 
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bureaux, this daily tabula- 
tion of results for the bene- 
fit of the public absorbs 
only a part of the activities 
peu of the staff. It does 
2 À not properly cons- 
titute a scientific 
work, and it would lessen 
l the importance of the 
Observatory to concentrate on this 
service to humanity, however important 
it may be. 
Scientific investigation has always 


S the result of circumstances, the work of forecasting 
at Zi-Ka-Wei has taken ona role of exceptional impor- 
tance. But as in all well-organised meteorological 


Signal Tower, linked 
to Zi-Ka-Wei by two special lines 


th 


Zi-Ka-Wei : Meteorological gardens 


been the constant 
preoccupation of the 
Directors and their 
assistants, and even 
in meteorology, one 
could hardly count 
the early records 
published in the An- 
nals of the Observa- 
tory, or in French or 
other Reviews. Ver- 


tical winds, typhoons and storms, no phenomenon is allowed to go 


unstudied. 
Expeditions are also 


made to distant parts of the 


country. For example 
while exploring the High 
Yang-Tse-Kiang (the Blue- 
River) 54 maps were drawn 
and the positions of 50towns 
determined. Some years 
later the Governor-General 
of Indo-China asked the 
Director of Zi-Ka-Wei to 
come and settle the positions 


"nm Exploration Jj = of the upper Yang-Tse-Kiang 


During these journeys observa- 


tions are made and with the aid of 
commercial organisations, or indivi- 
dual missionaries, a large number of 
meteorological stations are created 
which send out their observations 
regularly. If they come too late to be 
of use in the forecast of the day's 
weather, they make up at least a fine 


! 


of locomotion 


of stations he had in mind - 


to establish ; and the light- 
houses and coast-guard 
stations are constantly 
visited in order to rectify 


their instruments. 


collection of data, which 
give a good idea of the 
climate of the Far-East, 
after they have been 
summed up and the 


average taken. 


By water... 
 Zi-Ka-Wei, constitute to-day 
with the collection of twenty 
thousand weather charts, the 
fundamental works on the cli- 
matology of East Asia. 


“The temperature of 
China” (3 volumes in-4°) " The 
Rain-fall of China" (2 vol. 
in-4) “The atmosphere. of 


the Far-East" “The Tracks 


of Six Hundred and Twenty 
Typhoons ” published by 


The staff of Zi-Ka-Wei during the longitude measurements in 1926 


Sitting, second row : Mr. Fayet, Director of the Observatory of Nice, who took part in the measuring, 
and Fr. Pigot, Director of the Observatory of Riverview (Sydney), a guest. 
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Time Department 


O the department of weather-forecasting, has been 
added a Time Department for ships. Time astrono- 
mically measured by observing the passage of 
stars through the 
meridian, was 
kept by excellent 
clocks and every 
day a signal was 
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given at midday 
and 9 p. m. allow- 
ing ships in port 


to regulate their 
chronometers. | | A deidan 

With the development of radiotelegraphy more accurate methods 
of determining the time have been reached. Since 1914, the muni- 
cipal station of the French Settlement, before sending out the 


clocks. Besi- 
nary clocks, 
timepieces 
deep cave at 
temperature 
sure ; which 
correct time 
part of a 
a day. 

The Time Depart- 
ment was also beginning 
todoscientific work when 
Zi-Ka-Wei was chosen 
by the International As- 
tronomical Union as one 


of the three fundamental 


meteorological informa- 
tion, transmits a series of 
signals like those sent out 
from the Eiffel Tower 


in Paris. The Observa- 


tory has now -an auto- 
matic instrument for 


sending out signals, wor- 


ked directly by the 
34 des the ordi- 
two modern 
are kept in a 
a constant 
and pres- 
assures the 


to a 100 th 


second in 


Constant-temperature cave, 
Sidereal Time clocks of high precision 


bases of longitude of the Globe, the position of which was to 
be exactly determined, and to which all other observatories were 
to be connected. In October and November of 1926 this work 
was begun and carried through with a success exceeding all 
expectations. 

Zi-Ka-Wei had been 
furnished with the most 
accurate astronomical in- 
struments, and the most 
powerful wireless  recei- 
vers, which record directly 
by oscillograph the most 
distant. time-signals, that 
had until then been per- 
ceptible only through ear- 
phones. 

By observing the pas- 
sage of nearly 2.000 stars 
‘and comparing the clocks 


with those of other stations, Recepto rame vend to record Ion distance 
.e radotele E 7 
by receiving more than (Bordes, Ton, fineco EORPA, sis) 


150 series of time-signals, the greatest accuracy ever realised has been 
attained. The respective positions of Zi-Ka-Wei, Algiers and San 
Diego (California) have thus been exactly calculated to within a few 


meters. 


The transit instrument for longitude determinations 


This fact alone has 
made the Time Depart- 
ment of the Observatory 
one of the most perfect, one 


of. those which gives the 


| time to the 100 th part of a 


second. 


Receiving station for registering international 
time signals 


usually set up by the pre- 
cision - pendulum at each 
oscillation, and giving it 
a slight disturbance. In the 
new method the pendulum 


works from a distance on a 
wireless set and an impor- 


Chronographs... 


Meanwhile, different 
experiments have been un- 
dertaken, either to detect 
the causes of errors in 


. the instruments that are 


used nowadays, or to make 
them more perfect. Thus 
one method was tested 
permitting the suppression 
of. the electrical contacts 
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Pavilion for the astronomical instruments of the Time department 


accuracy for the future. 


tant cause 
of distur- 


bance is sup- 


` . pressed. 


This is 
the first step 
in a series of 
researches 
now in pro- | 
gress which 
promise 
even greater 


On the 14th of May 1926 an earthquake stopped the clocks of the observatory. 
The astronomers of Zi-Ka-Wei looking for the “second”. 
(Caricature by Sapajou in the “North China Daily News”) 


— Zi-Ka-Wei 


Department of Astronomy 


_ || -N the rocky hill of Zo-Se, a dome was constructed as 

: A early as 1900, when it was decided to set up a special : 
i section for astronomical research. It houses a fairly 
ø large equatorial telescope, the mounting of which 

À is similar to the type called “for the map of the sky ”. 

It is made up of twin telescopes with a seven meters fo- 

cal length, E a, 
and an ! | 
aperture 
of 40 cen- 
timeters. 
Other in- 
struments of smaller di- 
mensions have been add- 


ed, as well as a complete- Astronomical Observatory on the summit of the hill of Zo-Se 


ly equipped 
workshop, an 
indispensable 
adjunct for an 
Observatory that 
is isolated in the 
midst of rice 
plantations. 


Twelve 


thousand plates 
Astronomical Observatory of Zo-Se taken to study 
the sunspots, and nearly seven thousand drawings of protuberances, 
the determination of the position of more than fourteen thousand 
stars, studies of about one thousand two hundred double stars, and 
of various groups of stars, 
the calculation of the 
disturbances set up by 
Jupiter in the path of 
a hundred planets; such 
are the principal works 
carried on at Zo-Se. 
To these we may 
also add works of. ano- 
ther kind, but still none 


the less important ; such l The big equatorial 


as the atlas of the moon with 15 plates 24 X 30 with the text in 
Chinese, a catalogue of the stars taken from old Chinese sources 
and a publication in Chinese on the subject of the sun spots. 


An aspect of the moon through the big equatorial 
(reduced 1/4) 


Zi=lka-Wei 


- Department of Physics 


beginning was made in 1877 with magnetic observa- 
F9 tions. The work has never been interrupted except for 
a few days which were spent in transferring the instru- 
ments from Zi-Ka-Wei to Loh-Ka-Pang, when the 
coming of the electric trams to Shanghai obliged us to 
remove the instruments to a distance of about 30 miles 


from the 


nals of Zi-Ka-Weiand of 
Loh- Ka- Pang are to be 
found, besides special 


studies on perturbations, Magnetic observatory at Loh-Ka-Pang 


‘Instruments of absolute measurements 


toequip, with the 
the Japanese , 
pedition to study . = i 1 : 
the coast ; they. 
Loh-Ka-Pang, 
cers and instrum ~~ 
at this Observato „—“ "l. 
cuted the test of — 
Seismology 
it came furnished with the most 
delicate and sensitive instruments: 
a Wiechert horizontal pendulum, 
the large model, weighing about 
1.200 kilograms ; a Galitzin verti- 
cal seismograph with a photogra- 
phic recorder. To these were 
added a whole series of other less 


pulsations etc... all elements con- 
cerning the variations of terrestrial 
magnetism for 50 years, a collec- 
tion of data all the more important 
since Asia is still too poor in this 
sort of documentation. This is why 
in 1922 the Chinese Government 
dave instructions to the customs 
Cooperation of 
‘scientists, an ex- 
magnetism along 
sought help from — 
which lent offi- 
~~ ents. And it was 
ry that they exe- 
the instruments. 


„at work at Zi-Ka-Wei 


da 


sensitive seismographs for the study of earthquakes nearer at hand 


which occur more frequently. 
Zi-Ka-Wei thus equipped takes its place amongst the foremost 


Photographical seismograph (Galitzin) 


seismological stations. It regularly publishes its observations and 
cables its principal data to the International Union. 
The “Notes of Seismology" also contain a certain number of 


studies on the production of special microseisms by the typhoons, 
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Minor earthquakes (Microseisms)... 


another study in collaboration with Loh-Ka-Pang on the influence of 
earthquakes on the magnetic instruments, and particulars about the 
two great upheavals which have desolated Northern China in the last 


. ten years. 


Till now, apart from some observations a little out of date, atmo- 
pheric electricity properly so called has not been specially studied, 
but some researches begun in 1924 at the Earth Physics Institute 
in Paris, and some observations made at the "Pic du Midi" 
(France) observatory on the propagation of storm perturbations 
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recorded at the passage of a typhoon 400 kilometers from Zi-Ka-Wei 


of the electrical field, might have as a result the creation of a new 
Branch, when resources permit. In this domain, however, we may 
note studies on radiogoniometry of distant stations, and attempts 
to show the impossibility of foretelling the approach of typhoons by | 
observing the “ atmospherics " as has been done elsewhere for the 


ordinary cyclonic depressions. 


The three Observatories 
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ZI-KA-WEI x: 


FRS CHEVALIER, DE MOIDREY, FROC 


CONCLUSION 


To appreciate the work already accomplished we have only to 
call to mind the conditions in which we had to live, the great want 
of resources, the difficult experiences, sometimes even heroïc, which 
we had to undergo and the moral, material, and intellectual isolatidg 
in which we were forced to work. 

It is true, many encouraging incentives have come to help the 
pioneers in their difficult work, and if now wé are able to perfect 
and develop Zi-Ka-Wei, it is because we feel we are supported : 
by all. China, in honouring, a few years ago, with the “Golden 
. Ear" each one of the directors of Zi-Ka-Wei, of Zo-Se and of 
Loh-Ka-Pang, bore witness to the hearty relations which exist 
between the Observatory of Peking and of Tsing-Tao and ourselves. 
The Japanese government by according the "Sacred Treasury " 
medal had proved in the first years its sympathy ; and the Chamber 
of Commerce of Shanghai by its kindly intervention obtained from 
the navigation companies important annual subsidies. 

We have spoken before of the disinterestedness of the telegraph 
companies, of the support of the Administrators of the French Set- 
tlement, that provide the semaphore and the wireless station of 
Kou-Ka-Za, with the service of a staff which the personnel of our 


Observatory could not furnish. We cannot forget what Zi-Ka-Wei 
owes to the Paris Academy of Sciences which has honoured us with 
many prizes and helped us with many grants; nor can we pass over _ 
in silence, the merchant marines of all nations who have so faith- 
fully collaborated with us. 

A list of the official or private friends of Zi-Ka-Wei, Chinese, 
French and those of other nations, would be interminable. If their 
generosity has not permitted us to meet all expenses as yet, it has 
nevertheles been very considerable, and their sympathy for the staff 
of the Observatory is the best augury of its success and their most 
appreciated reward. ! 

It is our hope that in the future, to the results already 
acquired and to the growing sympathy, will respond increasing 
resources which will allow Zi-Ka-Wei not only to maintain itself, 
but also to increase the projected developments i in the departments , 
that now exist, and in the new branches which the unceasing progress 
of modern physics requires. 


STAFF OF ZI-KA-WEI 
in 1928 


Zi-KA-WEI 
Rev: H. GAUTHIER, Honorary Director 
Rev. L. FROC, Director 
Rev. S. CHEVALIER, Vice-Director 
Rev. E. GHERZI 
Rev. M. BURGAUD 
Rev. P. LEJAY 


ZO-SE 
Rev. S. CHEVALIER, Honorary Director 
Rev. L. GAUCHET, Director 
Rev. E. de La VILLEMARQUE 
Br. J. AGUINAGALDE 


LOH-KA-PANG 
Rev. J. de MOIDREY, Director 
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P “Le typhon du 31 Juillet 1879. 

r 3 Tan x 


The typhoons of the Chinese seas 1880. M. 2eclevnene . 

Sur l'inclinaison des vents. Nouvelle girouette pour l'observer, 1881. Mi Derlevrens 

Les variations de température observées dans les cyclones. M 2 tol eye : 
Le mouvement des couches élevées de l'atmosphére, déterminé par les cirri, 1885. M , Data 
L'atmosphère en Extréme-Orient. L. Froc, 1898. 

The storms of August. L. Froc, 1910. 

La pluie en Chine. L. Froc, 1900-1910. 

L'atmosphère en Extréme-Orient, L. Froc, 1920. 

La température en Chine. H. Gauthier, 1918 (3 vol. 794 pages in-4). 

Tracks of 620 typhoons 1893-1918. L. Froc. 

Typhoons in 1926, E. Gherzi 

La pluie en Chine, 1928. E. Gherzi, (2 vol, 1 Atlas, 34 planches). 
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IL - Phxesies-of-&ho-Kastn-Á ^ P5 96720; 
Observations magnétiques 1876-1927. Dechevrens, de Moidrey. Chevalier. 
Etudes magnétiques, N° 1 à 23. J. de Moidrey. = EN 
Mouvements sĉismiques des magnétomètres à Zi-Ka-Wei et Loh-Ka-Pang. J. de Moidrey. E. Gherzi. ae 
Notes de Sĉismologie, E. Gherzi, (9 fasc., 150 pages in-4*). E. 
Typhoons and atmospherics, Shipping and Engineering. March 10, 1925: E. Gherzi. 
Réception à Chang-Hai des signaux de Bordeaux. E. Gherzi. 
Recherches Radiogoniométriques sur les typhons. E. Gherzi. 
Les perturbations orageuses du champ ĉlectrique. P. Lejay, Comptes rendus de l'Acadĉmie des Sciences, 
9 novembre 1925, 30 novembre 1925. 
Les perturbations orageuses du champ électrique et leur propagation a grande distance. P. Lejay, 1926. 


p 
NN - Geography è Y ^r 
La navigation sur le Haut Yang-Tsé. S. Chevalier 1899, 
Atlas du Haut Yang-Tsé. 190 pages in-4*, 54 planches. S. Chevalier. = 
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(LL kiu ive “Bulletin 
Astronomique", “Terrestrial Magnetism", “Astrophysical Journal”, “Astronomische Nachrichten”, etc.. 
by S. Chevalier, J. de Moidrey, L. Gauchet, E. de la Villemarqué. 
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Contribution à l'étude des amplificateurs de trés basse fréquence, (Onde Electrique septembre 1923) P. Lejay. | 


Annales de l'Observatoire de Zo-Sé, Tomes I à XVII. 
Etudes photographiques des diamètres du Soleil. S. Chevalier. 
Cométes observées en 1911. S. Chevalier. 


Etude de la photosphére. S. Chevalier. is 


Etude photographique des amas Messier 67, 46 et 22. S. Chevalier. | E 


Etude photographique des taches solaires. S. Chevalier. 

Recherches sur les taches solaires. S. Chevalier. 

Tour d'Equateur, (300 clichés photographiques). S. Chevalier et Kao-Kiun. 

Nova Aquilae. 1918. S. Chevalier. 

Catalogue d'étoiles observées à Pékin au XVII: siècle. P. Tsutsihashi, S. Chevalier et Kao-Kiun, 

La lune (14 planches) texte français et chinois, S. Chevalier et Kao-Kiun. 

1.122 étoiles doubles de Herschel, L. Gauchet. 

Coopération de l'Observatoire de Zi-Ka-Wei aux mesures mondiales de longi 
tude, 156 pages in-4°. S. Chevalier, M. Burgaud, E. de la Villemarqué, P. Lejay. 

-Catalogue de 14.000 étoiles de la zone — 0°,50, à + 0?,50”. S. Chevalier. 

Tables pour observations à l'astrolabe à prisme. E. de la Villemarqué (1927). 

Petite planète (364) Isara, E. de la Villemarqué. <= 

Perturbations par Jupiter de la planète Gunhild (891), L. Gauchet. í 


Perturbations générales par Jupiter des planètes dont le mouvement propre est compris entre 1000" et 1100" 
E. de la Villemarqué. 
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9er un électrométre à lampes triodes. P. Lejay. (C. R. de l'Acad. des Sciences 1924). 

* Sur la suppression des contacts dans les pendules de précision. P. Lejay. (C. R. Acad. des Sciences 1927). 

Les applications d'un type particulier d'amplificateur à réaction. P. Lejay. (C. R. Acad. des Sciences 1927). 

Vers la suppression des contacts dans les pendules de précision. P. Lejay. (Journal des Observateurs 1927). 

Sur un procédé d'enregistrement des . p. de pendules et son application aux mesures de gravité. 
P. Lejay. (C. R. Acad. des Sciengendi 


Détermination precise de la durée d' ion ee pendule, méthode d'enregistrement et comparaison de 
haute précision sans chronographe. 1 . Lejay (Journal des Observateurs 15 Déc. 1928). 


Sur un chronographe enregistrant le dix-millième de seconde, et son application à la mesure des irrégularités 
des pendules astronomiques. P. Lejay (C. R. Acad. des Sciences 1929). 
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